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(54) VEHICLE DRIVING SYSTEM CONTROL UNIT AND CONTROL METHOD 

(57)Abstract: 

PURPOSE: To always maintain a system in a stable state for obtaining a 
veliicle driving system without dry unstable phenomenon such as 
vibration by estimating state quantities of a vehicle not detectable 
based on an approximate model for a vehicle driving system, and 
multiplying respective state quantities by feed back gains to perform 
state feedback. 

CONSTITUTION: A torque command operating means 10 for operating 
an aimed torque which a wheel 100 is to output based on an operation 
command for a vehicle, a dynamic compensating means 30 for obtaining 
the optimum control quantity based on the aimed torque, and an 
operating means 40 for operating an actuator control quantity 
commensurate with the control quantity necessary for controlling the 
vehicle driving system based on the control quantity signal obtained 
here, are provided. An operating means 20 for operating control quantity 
commensurate with the aimed torque, and an output control means 50 
for controlling output of an actuator means 60 for driving the wheel 100 
based on the output thereof are also provided. Still more, a state 
quantity estimating means 80 for estimating other state quantity 
necessary for obtaining abovementioned control quantity based on 
output signals of a vehicle state quantity detecting means 70 and the 
control quantity operating means 20 is provided. 
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Tt*ft. h /wi^ia^Mii:^ac-:?i^Ttt. a 2 a, 
m 3 ac4»»t« h A^^m^ttir^a i i ^pic^t 

P X - A x + B u 
y-Cx. P-d/dt 

y — « V 



A - 



D - 



0 • K , 0 

-l/Jm, -Dm/Jm. 0 

1/Jv, 0 ,-Dv>/Jv 

0 

C - [ 0 . 0 . 1 ] 



1 / J m 
0 

X <k + X) - Ax. (k)+Bu (k-1) 
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y ( k ) - C X ( If ) 
(«AS» : 231^235) 

x.(k+l)-Ax(k) +Bu (k-l) 
+L(7(k)-y(k)) 
F ( k ) -C X ( k ) 

R - ft 7c :^ ^ - © B It t: K b T « «r rai K 3e 

^T'^TircftjEr €. d nc J: 0 . if^L a 3 

3 s^jftlCdtL^. fr^VA 8 3 5 . If^B 8 3 1. 
fT^fC 8 3 6COt^rit. IWI0M4t 2 3 0 01Eft( 

xKt. fh09ifai^S 3 3 4cmAi-«. ftitt. «e 



?f On¥2-103749 (17) 
.ttVRinttilbodlJItiD 1 /3 «:R£*r4&. «:^. 

hibx. A;4^«ett^^ F-A^^ioiK [r (k) - 
X (k) ] ^ ««4iai<D««a. 1 ii]Ro«i»A 

J:<7«M«ftjR«ftSn;r«Mf8A^tt^«P^« 

«Ck+l), r A .Owx(k) 



w.Ck 4- 1 ) 



0 « 0 . 1 



w iCk ) 



( k ) + 



T m r 



CCT. ^««A'. B'. X'. r'««-, 

x' (k+1) -A'x' (k) +B*u (k) 
+ r • ( k ) 

J - 1 / 2 E^C X- ( k ) ' Qx* ( k ) 

+ R u ( k ) 2] 

tt*?. * W-^O^ttCMLTtt. too 

^- C k k t\ k k ] 
i:^-**!:. ft* © It » * fr . Itffiflin 



k^-[k.. k,, k,. k«] 

- k" »A 
k » - k'»B . 

JKJbOlf « 8 0C«lt«lf ^(TKt (3 

32).|rJaK. ( 3 3 4 }.fT^K, C33 
7),K4 (340). K. (341) ^ftSr 
« C i -C d « . 



K. - 0 . K. 
0 



0 
k • 
0 



K, - 0 
0 

K4-ks .K«-k» 

CO|f9«Ki ( 3 3 2 )»|fnK. ( 3 3 4 ), 
If iFffK . (337). K« (340). K, (3 
4 1) «ffit^TftiC^-r«fll7^-K/<v^«fT 
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u(k>-K,' (r (k)-x(k)) 

-Kf* X (k) +K»* w (k) 
-K.f C k ) -K.u < k - 1 ) 

ZZ^^ w ik) - (r (k) - 2(k) } 

Mil'^as 3 

Kffi^ « «8ll^ ^ iSm 7" /uio « IB ft ^ XIS ® ^ 




TIBH^ 2- 109749 (18) 
dc flf <D « « ^ « :9t r tt « U « a& T III « ft S 



It « IE> ttS L «ll S i^fft a fi^ ft l» Hr 

a 8 3 Cfet^T. 7 4 - K 
V ^ tf ?IL 8 3 3 *^aB«&iClS-^i^T»iE 

a B 3 Kiavt ^n^'ef'A^oikRc^Utr'AXB 

« /ts tawii«¥a3 3 c jsi^T. 7 - 



«^a 3 3C*?t^T«au4^:^u~:5'K:J;*) affi 
L.^»«!att^«'h^t-»lB«ift*. tfe-pT. 

x^ft'T^Bt;:. gi>^ o«»«acie;t;^a«jft 
jfittissH^^ c: &ib<^a^ft 9 ^ nnib^ft i'ttTW 
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^2-103749 (19) 

ic^t-A^c. T^f"*x-^ wai»^^»»^a 
mid. ]|iPi4^iss^{ii^s^^^'8:«a 

ft « c& T la i& iir X t> « • 
tear. 

Px^Air-hBu 



A - 



u— Tm, X - [Th, Alb. »in]» , 
y — m 

0 

- J / J m 
1 / J V - 1 / J m. 

K . 0 

- D m / J m , 0 
Dv/Jv-Dm/Jm, -Dv/Jv 

0 

C - C 0 . 0 . 1 ] 



B 



1 / J m 
1 / J III 

X (k^l) - Ax (k) + Bu (k-1) 
y ( k ) - C X ( k ) 

«:««lQt^list«l9« ^3&'Xd 3tL«. 

0 (m^lSX: 25 1-^255} 

ore ±i«:xa^ttL«M9iiw«i2 5 0(c«u 



xCk+l) -Ajc(k) +Bu (k-1) 
+ t{y(k)-y(k)} 
7 ( k ) -C 5 ( k ) 

3 )C»<^£^n«. It^A 8 5 5 . |ff«B 851. 
|fnC85 6iC«:'^'Xtt:. 0] nitwit 2 5 0 OjSttI 
% 7" /I' ^ U X ft € « 

hA/x«m:£r*ttis»«i5E¥©8 5*^3151 

»lf(£^*<):p^a£Xi^t;:HUXll. mox^^cci;? 
v^Xi; < fflv^ <.*L*-«ft^|)!iC*ffiXft «• 
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y«»itT«n^«j!»,3rr « z tic A ^ mm 



X ( k + 1 ) 1 




r A. B ' 




r X ( k ) 1 


w.(k + X ) 




0.0 




w .(k ) 



1 



<k ) 



x' (k+I) - A'x' (k) +B'M (k) 



»ra ¥2-103749 (20) 

Ic*-[ki» kt« ki. ki] 

<fr&iftMK. ( 3 5 2 ). K4 ( 3 5 6 ) 
K» ( 3 5 5 ) adt<Z> J; C ^:t<T6 

k 

Ki" ki IC«"k' 
K« - k 4 

u(k)-r(k)-Kr'x(k) 

-K^ y (k) -K, u (k-l) 
^-h*r a y ^ H-r «-r i»l 8 HK:4si^^*il!lfl«> 
«flir^® 3 6 



ATmr«f (Tmr*. tt>m) 

Tmr-Tmr' + ATmr 
«r (k)^LTm*(^TV^*. 

t iSftl % 7" ott JB K € icn 0) tt 0fi c £ 



3fi i * A * -C IS ^ U « 16 T IB « « ifi (ft * f i^ T 
8 S I^OttABft«1llla)ttjtt&i3ii(£d«Tl^«. 
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d jSiEttirKtffi^. T^A^a is -9 ^ < 

A: ^ S «l a » «c Jft II; ^ ^ -7 S ^ j6£ 9 «p t < 

^^^^ ^ff 8 5 3 ^ttaSSfigCS-c^V^Tift^^U 
* n « «]6 U JK ^ T 3|t Rfa 




»BB T2-103749 (21) 

T S «• 

K<DWV^^^x ^yi'^^^tt^'T ^xyi^y^jlffl 



j^iDrnmrnk^^-rm^m. m9 mam 3 ^m^^ 



2 0.21-'. ummmn^et. 

4 0. 41 ' . •r^'^^x-^ n«if» 

5 0.51... aa^tiffl^a. 

60. 6 1 • . 'T^^*x-^^e, 

7 0.71... «pitti8a«fctii^a. 

8 0.81-.. ttJttiaits^a. 

9 0.91... hil-i^lca^a. 

10 0.101.*- 9-n 
1$ 1^ m n A 

^ a ± ft tt IK 



10. 11... h A.^mitmv:^st. 
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»ra¥ 2-103749 (22) 



'CD 



Oh 



f5» 
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# 




?tra ¥2-103749 (23) 





JfUa^ 2-100749 (Z4) 



250 
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